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(54) xe^+^vJI"?x-A©Si£*j* 



(57) [£ft] 

©IMSiitt** 9 x io 1 ' atoms/on 3 «Tr * * > y rJ >ig 

(2) K-^n. O S F 'J > ^M^©F*3S*s ■> * 

(3) SiS# lxitf' atoms/cm 5 1 x itf « atoms/cm 5 

«T©?isr K-^?n, 5i#±*fjaa»Ji.2i B D/irina 

(4) lxitf' atoms/on 5 «_h 1 X ltf « atoms/cm J 
x -^{ci200°C-i300-C©SSffiBr 1 #M«±eWlM& 



1 

^^©KIKSS^ 9 x 10 1 7 atoms/cm 1 JUT - ?* £ -> 'J 

c n&s 2 ] mm& f - ^ s ft . uttsfgiJMKffi y > 
j: 5 fcw^ s nfc-> y ^ a s ntcv * 

-^{cx b £ * ~> + rt>JB&J£fi S ttfc C £ £*SS5: £ 1 5 

[ 3 ] SSRtf 1 x ltf 2 atoms/cm 3 1 X ltf ' a 

toms/on 5 «T©?*Kf F- 7*3 ft. 51 £±tf i££#i.2m 

£H S ft/c -Jr x - tc x b £ * -> +• ;I/S S # £ C i 

[ 89*35 4 ] ^ JR# 1 x io> 1 atoms/cm 3 £Lk. 1 x io 1 4 a 

toms/crf *?ii©?g®-c f— 7*3 nrw^s? ti/cv 3 > 

6 $J 9 tii^tltcy x-^&C1200°C~1300''C©?S 

KffiHf i ^^©jjwaffl** x b# * 

JHt£E&g § e -5. C <t Z&W. £ t £ x b" £ * + )l> t> x 
[000 1 ] 

h -am 3 ft £ x tr * * -> + ^ - /t©«afc&ffi(c n 

H#> 6*^ K> ffi S ftfc 1 ? x -ntc x b $ +2/ + 

xb**^ + ;Wa*Km)S^ffi^fifi^© 
^fig (JiTF, rxb£*~> + ;i^Pij ©l£ 

[0002] 

tsi/'jn^ x -^© n a pS^©s*«> £ -r £ -r« i, 
liiMBittsoT. 9x-^±r©7v-wxa*7fcj&;*ft 

©*§:*;-?=* + UT©7-f7$^ ASffiMHiftS. K{4 
ttfOftflfcKfcJ:!? F-'O hfi«1-©^JS*7nfS©^ 
HsGfjtt. Cft$T£9tt£fr(t«U<ii«;*ft£. 
[0 00 3]ft**>6. fiftOf^'-fXliltB, 
f 3^7^X+ -mc £ -o X$ \±MJ h titci" i; 3 >^$± 

x -^iCtt. Mm lxio" atoms/on 3 gK©3§&fn©te 
^flIiBR36*ft*ftrt»*. S^ttftetfc©#6£R*iL«:«fcS 
x --'^©^af6J±•^. y » * U > y«*<C i'©Wffl^C 

7V^XJ&fiB$©&)SflIK:j:-3t:, Kti^WB^Kaf 



C2) #P8 2 0 0 1 - 1 0 6 5 9 4 

2 

©efiKB*&fc6-rcifcJ:<»l&ftTl,>S. 
[0 0 0 4] ^^-^XlSBeoMS-C, 7 

FM-fkM©L O COS (local oxidation of sil 
icon) KJ:3ffM^x;M£fWi©Jf£jj£K:, 1100-C~12 
oo-C©iSja-C^^©l^iS*5tfftftSfc2s?), -f;x-M 

fr^©feA^RS©^Cl\ t>ft«5)SDZJi (denuded zon 
3 ft -5. . CCDDZI^-f i tt ^ 

©•c> MA^RI©^^e^(cjqi$iJ$ftrc^c 0 

10 [0 00 5] iCo*t. ^ft^^-r X©»ffl{b(Ci 

ft. ^^-(^T'ti-fe^^iooo^WTCfiS-etfftft-SJ; 

ifi«|-CDZS* 3 ^fc^3ftJS<i5:5 0 C<Dtc#>lc, 
■5x-^©{g^^b*nTftftT^fc*s. Mh%^RI©%* 

[0006] coi^ici^e. liA^cK^aose^t 

t£^X b ^ =^ is + )\,m* 0 x -^±&CJ&g : £t , :fc 

x b 5?+ ^> -r Ji/ x ->-n*5W^^ ft. BBBSWfcy'-W ^ 
20 tc^-<fflii6ft-5»J:^ccf«c-o-rc^ <> L*>l/. ISA©^ 

©f 5 ^^ -( xxgtcfc w S x b $ * + ;uJl©^JS^*e© 

[0 00 7] C©J: 5 fc^*7C*©3«i»fc:«fc SWIfe 

^^t<&ot<5. r?^©gfl»*t 
SRtt»*W«:« y n -fe xi§^fc«fc c>'^ffl«^© * V - > 

^«{bTS¥m-cs.s„ 

[0 00 8 ] >rvZV>-!?Wfi£LX\t. f'^X/a 
-feX©^Sd3KeMtcM«a^tiS^^iH©^Wffi 

>r- ? ^ij>i/ (intrinsic qetterinfl. tTF, Tl 
Gj tTS) tPftfft -5 &©#*£. L/*»L/. xb^ + 
+ ;l/Xgri050°C— 1200°C©iS2afltoS*5 -5 x -;>(c 

ft^n^i, ^yn^^sA^^^ota^ft/cfx-^ 

40 ecrtffirSBBRWltiSE^/K ^©^©-r^' -f 

zmrnmm®*3zfticm&-?zz£frmmicts:z. c© 
/ca*. coy? zvyftrnzmmLxb. vu^± 

[0009] c©/ci* t *^hj^6«. #^A^w^-r 

so F-^ur^';=i>#^ B B a ^Wfi£-rsc<!:Scj;or. 



3 

M,$(ommvrtii®oMff)£m.i£*mm2i±, xt 
tab. rxjanmomimmfrz i Ga&***w$-e* 

[00 10] *©«©W&©jiH{C<!:t> 

fcB-WEfi*©* t £ + ;^RS*i#&-T £ C t fcfc 
&©-c. cfte>©^g#Tam*7^xy-d7^©ff 

[0011] 

^-C^-oT^. xfc-2^ + ;U;Xll©^£^#k:$$l| 
U C©^RISa*i0.lfi/cni I jyT-t?*^J:5 

[0012] 

©Stffl^PgfC. mmmmmXM (Oxidation-induced 
stacking f aul t : J^T^JC l"OSFj tW5) 1fi2b& 0 

TSMsaccis^rsajB^iBr. osir©»££iMk(ti 
nfcis y 3 y eh 3 n/c ? x * . iooo 

~1200*C(Cri~208#P^^tMS*Sfe-r«t. ««A<D 
( ring of oxidation-induced stacking faults -M 

o s F y > ^*i2oomi:©Kar Oitc^fc 
B***TfcB*ft*«£ U *ffi*tt!HlJ:o"CB|jBS*i3. * 
LT. OSFy^^ftf^i-nlK, if$^>t 

[0013] O S F y > MmRnm»6-HR 

^m^omttcj:*) . 4u&A©*jt»5<ca j ft& K-^-r 
•scitc<tor. osf y>^©i@£i£* $•**■■&££ a* 

Rlt|-C*-5CiSr^t,>/cLfc„ 36(C. gSR£ F-^f 
*C£«cJ;i). 0SFU>^O»fc^TfeIf 
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4 

£*W6jfcecLfc. cne»©wttiM«. tfy*v>ym 
[0014] mm<Dm*>. mmz F-^bxmztittm 

». ^ x-^oosf y>^J^©a^siJ{c^r-s^ 

[0 0 1 5] 36ft. fflR*P-^0T»6hfcHJRW 
MUfcfeS, it **^+;U$r.RS©0JiSfctt. 

20 > h n-ji/fg-SJ^c&y. osF'j>^os 

i »± w as u fc y . ifH->t*i 
©Rgsmrcc ■? i -^i^mucomnsM^m-r c t j; -> 

T, tFfaM©-y--<'X*xf^ + ^-i.;^|Sg^gl / %l^ 

[ooi6] *^«, iiB^toMtcs-^^r^sn 

tc ©r * 0 . TIB (l)~ C4)©x f dfts + ;t,^ x -y> 

[0017] a) F-^sn. osf y 

9 x io 1 7 atoms/cm 3 «Tr* 
30 IS^6^0i±J3n/c'i' J :--'N(CXf^ + '> + ;l / B^^ 

&fim-C$>Z (JWT« r^i©^j . 

[ o o i 8 ] (2) F-7'sti, osf <j>?mm 

cDrtS*^ ^-^S©85%Ji(±©<4gK:#aE-r5<i: ^ fc 

wjj£3*ifc>' y n >#^*>6W y a sn/t ^ x -^fc 
^w^x-^©^^-?** («T. r^2©^ 

[0019] (3) ^ff?#s 1 X io 1 2 atoms/cm 3 1 Xi 
40 0 ,4 atans/an'yT©^T F-7"?n. §li*±tfilg# 
l^mm/minWiC^-CWfiS^n/c:^ y 3 >#SS*i6 

^jyHj^n/c^x-^tcxf^+^+^m^ftj-B-^ 

C <!: iT -5 x f ^ + i> ;U -i; x /N©Mai^iS-Ccb 

[002 0] (4) 1 xio 1 ' atoms/cm 1 1 Xi 

<? 4 atoms/on 5 *$§©?g@[-C K-7'$nttfiS?nfc-> y 
3 >^ H l*i 6 ^ y ffl ? tl/c ^ x —/\ (C1200*C— 1300*0 

(OfiflDBHr 1 dffll«±©SMMI*lt Ufcf^. iW + 
+ ) HI $ -H i> C £ £ # m £ T -5 x f ^ + +. 



(4) 

5 

[0 02 1] 

imiomMvimi iw&wdjii i ©t«#8?r. os 
f > tfmm<Dmmmm& 9 x io" atons/cm 3 «t t m 

\&m*mUrr&'mgJ»h. 4 X 10? 7 atoms/cm 3 «±Kf 10 
[0 02 2] F-7"©*ffiilT«, mSiSSO^?: 

MVtc7U-7--< (FZ&) icj; 3 

[0 02 3] it^ + ^tJU^SS^JBKS, ± 

[0024] ^2©»@^ffi-C». OSF'J >y«i^CD 

J&TrSi&gtfs&S. B«^©ii0. OSF'J>^«?(#± 
tflA^ip'^t l/ty>^Ki4T5 &©-?*£#> 6 > 
*©|££&gtty >^©F*3S£*«£ ur, >?x-^S 30 
«:>Pf-r-2>lt* (%) JfcBOx-Aitii^eO^ (m 
m) -C^StX-5>„ >)^-^a«:*J-r^i:b*(%)-C^Tti-^ 
^^wMfj^ttg-CiJO^i^fBL, ^x-w-v© 

[0 02 5] if ^^^-c^Rlfi, OSFU> 

t-rz. 40 

[0026]-*. ■Jj-nO^a^Bf^-fXtL/ 

-c. o s f y > ^©is*feta[«*as©ii^a5»fcii«i»s 
<£5'ct £©#«$&-?&&. c©<t^>(c-rn«XR©^ 

;>H#»6Bfci{pft -5 c t &t& s. 
[0 02 7 ] Sf£3©S?jt;£Sre«. Wj«3*iS4i|gft*i 
1 x io 1 1 atoms/cm 5 J£Lk. 1 x io 1 4 atoms/cm 3 felT 
©jlS-CF-^sn^ci^Bulli^^o «*i«lt©T 50 
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pg£ 1 xitf 2 atons/cm 3 £l/Tl>-5©«. Cft<fc9l&?/s 
ABcTSt. Sf^© I G»#sf#6tt&< ft 
-So g«?^e©±Kg?rl xio 1 4 atoms/an 3 i 

(,>£©«, CtlJcOiftalKfC-rSi. ^x-^g|ffij£$ 

i-^llSgSro.iffl/cm 1 «TK-r*«j&j&»6«. 2 6 
1 xio 15 atoms/cm 1 5t5^tC-rS©*5MS L 

[0 0 2 8 ] 3i£±tfjiK£l.2nm/min«±<b«5tl,T 

[0029] fen* ommm&ii. f i±tfur©^y =>> 

ic^TS ~>y 3>©Ife£:teJ;r>*@fi 

T&fofe. i"J3>4i©^©*J]»!? J SSC <) », 

sn, te^tfoa^^KcttTiBca^-eti-ftsn^o 

[0 0 3 0] 

C» = C 0 k ( 1 - x) • • • (a) 

[0031] »4©«aK t jS"t?t. wjssn**u&ft# 

S3S#i 1 x io 1 2 atoms/on 3 JSLk. 1 x io 1 4 atoms/cm 3 %M 
<om&-C F - 7* 3 *i £ c £ tfgr ffi £ ft -5. . SSIjgK©T 
BEL ±RB. ±IB^3©Siit*i*©^i|SlCSSK:j: 
£fcs?>r&3„ Ml, xf^ + ^-f^XRS^^rO.l 
ffl/cnf«T«:-rSSI.- J ?>e)« > S^jfS^ 1 xitf'ato 
ms/cm 3 ^KT-B©* i aS 

[0032] 'ikmr&mmws-cm-tr&'iuz. 9*-^ 

sn*SBR« , S©»Hfe# , *l/'C. i200°C~~ 
1300°C©SS©ffl-C 1 ^Sfe(±©^fr£ Ofc. 
[0 0 3 3] 

TfB©^sFii 1 ~ 3 icwummmimznm 

Ltc. 

[ 0 0 3 4 ] m 1 «. n^^rffl^fc'> y =j >#^© 

■KttfJfl 1 *51B$n« S^MSSlai ^©^fflijK:^^ 

«:»*. tti«it-^-2*sp]^™mcsBS5n, troi 

rtKBC ©M& t - ^ - K J: 0 jgStS nfc^3 *S4KS 
Stirt»s. miSl©±*«:«. ?l±tftt4*sa^s 5 

5©Taa3&>6.wsa6*flifi3-eT(,><. ^ur. wek 



(5) 



T, 8-0?-, pI(100)O->'j3>ffe^Mf B 
HISjiS^ZOrpmCD^-CW^Ufc. C©£ #©gs?&ig 
S. jf?n>»|$. «fft<03l*±lfJME. fc«t 

r. 

coo3 6] wss2n/c#^s^e>^x-^^f)Ui 

a 1 
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3-is>/mx 5 #Pig©iifl?:c - y ? > 

S F U >yfiDJ6flfeffl«*rt§aB»'0 *-^*iC*6© 
BBC (mm) T-flMU/c ^fC. Ctl64>9:c-s<t&i£& 

[0037] 

mi ] 







mmm& 








OSFU>>r$B£{£g 






( aloms/cm J ) 


( akmajcxa) 


( atoms/cm* ) 


( mm/min ) 


L ( mm ) 


♦(mm) 


(m/cm 1 ) 


ty^'jv i 


2x 10 U 


15 x 10" 


1 1 x 10" 


0.9 


10 


50 


4.23 




2x 10 u 


15 x 10" 


1x10" 


1.2 


10 


70 


1.01 


*>7"flr 3 


2 x 10" 


15 x 10" 


1x10* 


1.8 


10 


80 


030 


?>7*fr 4 


I x 10" 


15 x 10" 


1 x 10" 


0.9 


10 


50 


1.23 


?>7*IV 5 


1x10" 


15 x 10" 


1x10" 


1.2 


10 


70 


0.78 


f>7 # fr 6 


1 x 10" 


15 x 10" 


1x10" 


1.8 


10 


80 


0.11 


$>7'1> 7 


9 x 10" 


15 i 10" 


1 x 10 u 


0.9 


10 


SO 


0.23 


s^'iv 8 


9x10" 


15 x 10" 


1 x 10" 


1.2 


10 


70 


0.09 


?>7-j* 9 


9 x 10" 


15 x 10" 


1x10" 


1.8 


10 


80 


0.07 


?V7*|r 10 


1 x 10 M 


15 x 10" 


1 x 10" 


0.9 


10 


40 


71.00 j 


1 f V7° Xr 11 


1 x 10" 


15 x 10" 


1 x 10" 


1.8 


10 


70 


0.35 


?>7°1/ 12 


9 x 10" 


15 x JO" 


1 x 10" 


0.9 


10 


40 


15.00 


f >7°flr 13 


9x10° 


15 x 10" 


1 x 10" 


1.8 


10 


70 


0.14 


VJT}> 14 


2x10" 


15x10" 


1 x 10" 


0.9 


20 


80 


4.10 


?>7H 15 


2x 10" 


15 x 10" 


1 x 10" 


0.9 


30 


85 

— 1 


0.10 


g| * * "J"** 8 -f >*■ 101.6mm) "Cfc * fc ft, #ff ( 


{ mm) £ f o 
mm) fit »> x. — 


^ Jt ( % ) 



[003 8] «i©-y->y;n~3-c«. mz±tfmm 

%0.9nm/min~l.8mm/minr^-fl:3-li-rt,^. ?|#_ktf3$ 
&*m<?Zt£lcj:-?-c. OS F <J>t/<D8£.{k&& 
ftJMffBMfrt, . frtiic £ ft o r x t £ * > +• Jl^H 

[0 0 3 9] >^4~6ttSHRiMfcfc 1 xitf'atom 40 
s/cm 1 , 1f> > 7 - 9 Kg 9 X io 1 1 atoms/cm 2 

09*«. SJS?^*S9 xio ,I atoms/an 3 ifi^ 
m-SlCte, ?l#±tfjSg*1.2mm/mini-rn«. IW 
+ ->*;U^Piffig?:0.lii/cm , jyTK:<g^-riC £&V 
(1f>.y;l/8-9) . — gti§g*5ixitf<at 
cms/on 5 iJtiKtoift^ii^r&^Tfc. 3l#_BfiIg£ 
1.8mm/min<!:jS*-2>Ci(Cj;-jr t X f 3? + +• Jl/^Rg 
&g£o.lll/cm 1 ^K^i>-rSC • 50 



^6) . 

[ o o 4 o ] <t c ?>*k m®§&*T&mz& < ? & £ . 

f?fS<Z> I G3&3IJ&*f#6*l&< KZCD-V, 1 XK^'atoms/ 

cm 2 W±«?gS?r5iffi-r6^S*!*-5. 3 6^ 

®* 1 X io 1 4 atoms/cm 3 i «9 2> £ , ?| # JWf 

T> 1 xiO 1 ' atoms/on 3 -2>;&B#£> £. ^c/c 

» ?'L%mix. o s f y > vmmDfaWfi v * -^m 

<D85%«±©{5g(c#ffiT J: ^ ft -5 ^ - m ^ffl-rn 
[004 1 ] •y>7VHo~i3{i. ffe{cJt®L/T^a>ai 
6. #n>?gS*H xio 1 ' atoms/an 3 £i^< ft 5 £, x 

■5ti g^S<£riS<L, ?lt±lf3lS*jS<S^T 



9 

[0 042] •9">7";H4 > 15». ttfS*ffi4J»^-Jl' F 
/ct§-£©0 S F U >^©%£&g^<Di?S&7fcl>TV 
-CI »•£>«:£;&**>#>£. 

[00431 M, xtr £=^> + ;kWitt. OSFy> 

* + M ©fl» |SJ±T -So O S F y > ^©£S£ftg 
^F*iS"C £ x -/m£,i>#> 6 85mmW±(C fc £ £ . x £ 5? + 

5) . 

[oo44]ii cc^-ro s f y i/vmz.&w&'O x - 

yMti^*>6<0!ESt (mm) -C^rcLT ^tSSttfc"} 
x-^K8>f>^ (¥S#101.6mm) X'hZiPh, OS 
F y >^2££{4a©Ox-;\4i,|>#>e>©^$ (mm) 
#2©»jt:5a©aiB©J:5K» ^x-wvgtcSf-rsib 20 
* (%) {CR*»*.-Cfe30S|5&s<tlr». 
[0 045 3 (£96012) SBttW2t?B, WKOmms 

m<D$i$k*mm?htctb. xt-^vwi^pi©^^ 

igffi#s 2 X io 1 s atoms/an 3 , g@Bat£**l2 X io 1 7 atans/c 
m 3 &fc*J:5«:. 8^>^. Pi ( 1 0 0) OtfMM* 
2*WfiSL/c 0 WJ&KKSU-C l;*»ifeiliai©$£*20 
rpnfC\ fife© I2(s«10rpm©^#£ L/c *J. Ufia^ft 
•? 7*Ltt20rmi£ L//c. 

[0 04 6] Wfc8nWWS»*»6$ 30 

/c„ ft^n/c^x-^©-*^:/;^ $-r#neKJRfiJS 

{StSttt, old-ASTM l979&flK>fc. ^K7-/Fii>f> 
y?g-C5^M©il!Rx^?->y?rfcC:^l,\ ^PSS^ 

{ctosFfg?:*'?>hbfc s cn6©^x-^£ja 

50*Cr^^5 Mm©xb'£*V + JH^£>&g3-t»\ & 
HT. Xf^ + i/ + JU^R|?5ffi?:rf:Sg©*ffi^S'i^SI 
g-C«i£bfc. 40 

•£©^?«£©ffirt# : fi ; &7nT0'r*s. 1510*^. & 

SlHlieiK^lOrpmiig^^^B, $*-^©i1-JH« 
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fr-emMl£g.& 8 ~10X id 1 'atoms/cm 3 i^Lri^ 
C£###>-5„ 

[0 0481 13d ±1202 £151 D^x-^fCUOCC 
-t?idSm©*8BMfc*!i3*J6 L//c^> O S F &&<DWi*3ft 

rpmtMl^y *—^~Cte. 'jJx — ^4><C^£80mm©{4g 
5COSF y>y*s^LTl,^C£*s^S. — M 

^Jl(C[fij3&i-jT^i>L/T*>«3« OSF y >?lZffl&2tl 

[0049]i4[t xf^+v'-p^Fi^OHrt^ 

asa^a^ •? x -}\& hituhtcx. f * + >v*? * - 

^tlJ, OSF y > ^©ffcifig^S^'-C if^i/t 
;u^l«#it£?<*ft£©ic*tU SSSBfSIg^aii^x 
^a>6{^$SLfcxt-£*~>^;l''?x--^-C«: > xf^ 
* ■*> ;U^K© f- ^ ^Sl^3 txtefr o fc. 
[0 05 0]±iEB2~4©SSS£g£jT££, 

6 80mm©{igT OSF'J> £ lifT** -o 

/c„ 0 2©igli^fs&g#iIt.>i!B£-K:J:5K:. 

O S F y > #fS£{4gT?©SBRigK# 9 X id 1 7 atoms/cm 
3 jyT£fg?ltt©^^{*. xf^ + ^ + ;V^RI©^fi2 

§fiai/-?>Tt 5 0 S F y &3ft?itg£ 9 xio 

1 7 atoms/cm 3 «T £«4>3 C & If^^t* 

[0 05 1 ] <KB(fi«3) IW«3rB. ^4©^ft© 

^s^wis-r^/c*, •^-^©iysisc.cisxf** 

•T, jgS4i©^SSi8S*7 xitf 3 atoms/cm\ 9Xltf ! a 
toms/cm 3 © 2 £ L , B^igS*12 X io 1 7 atoms/c 
m 3 . -ttuyim.*: 1 xio 1 7 atoms/on 3 V, 
*20rpcn£-r-?>^fF-C > 8-Y>^> pS(100)©f 

[ 0 0 5 2 ] «Jj£3 tifemSft* 0 Hi 3 nfc-i' x - 
^K:, xt*^+'>-i';l'© ; ?:^ftS-a--S|!iKS'!7©SSfc 

tc. &^-C> T^|g©aB^Rg^tiJ«g - Cxf^+i/ + ;l/ 
XM&&*ffll£. V . -e-©Mm?ra 2 CC^To 

[005 3] 
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